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CALCULATIONS
Diameters Length	  from	  Pump	  Station	  to	  Columbia
n	  (RCP)	  = 0.009 HDPE	  smooth	  inner	  lining 3170 3170 feet
Slope	  to	  pump	  station= 0.003 Area 90.5 acres
Slope	  to	  Columbia= 0.003
Flow	  max,	  cfs	  (100yr)	  =	   45 SSA	  model Slope 0.00347003 ft/ft
Flow	  max,	  cfs(10yr)	  =	   32.5 SSA	  model	  
n	  (force	  main) 0.009 HDPE	  smooth	  inner	  lining Flow	  -­‐	  Rational	  Method	  -­‐	  For	  comparison
Pipe	  Diameters	  mannings	  EQN Q	  =	   65 cfs
D	  =	   (Q*n/(0.464S^(1/2))^(3/8)
Determine	  for	  100	  yr	  storm Determine	  for	  10	  yr	  storm
D	  =	   3.27862445 feet D	  =	   2.90197216 feet
39.3434935 converstion	  to	  inches 34.8236659 conversion	  to	  inches	  
48 inches 36 inches
Wet	  Well	  Volume	  
Vmin	  =	  Tc*Qout Q	  =	  32.5 cfs
Tc	  =	  10	  minutes	  -­‐	  assumption	  chosen
Volume	  =	   19500 ft^3 minum	  volume	  required	  to	  house	  a	  10-­‐year	  storm
additional	  height	  for
Headloss
Circular	  Pipe	  Head	  Loss *results	  shown	  in	  table	  and	  graph	  following	  page
hf	  =	  (4.73L*Q^(1.852))/(C^(1.85)*D^(4.87)
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STORMFILTER DESIGN NOTES
3'-3" [991]
TRANSFER OPENING AND COVER
INLET BAY
STORMFILTER CARTRIDGE
· STORMFILTER TREATMENT CAPACITY VARIES BY CARTRIDGE COUNT AND LOCALLY APPROVED SURFACE AREA SPECIFIC FLOW RATE. PEAK
CONVEYANCE CAPACITY TO BE DETERMINED BY ENGINEER OF RECORD
· AN 8' x 24' [2438 x 7315] PEAK DIVERSION STYLE STORMFILTER IS SHOWN WITH THE MAXIMUM NUMBER OF CARTRIDGES (52) AND IS AVAILABLE IN
A LEFT INLET (AS SHOWN) OR A RIGHT INLET CONFIGURATION
· ALL PARTS AND INTERNAL ASSEMBLY PROVIDED BY CONTECH UNLESS NOTED OTHERWISE
CARTRIDGE SIZE (in. [mm]) 27 [686]
A
RECOMMENDED HYDRAULIC DROP (H) (ft. [mm])
SPECIFIC FLOW RATE (gpm/sf [L/s/m2])
CARTRIDGE FLOW RATE (gpm [L/s])
3.05 [930]
2 [1.36]
22.5 [1.42]
1.67* [1.13]*
18.79 [1.19]
1 [0.68]
11.25 [0.71]
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* 1.67 gpm/sf [1.13 L/s/m2] SPECIFIC FLOW RATE IS APPROVED WITH PHOSPHOSORB® (PSORB) MEDIA ONLY
1 [0.68]
15 [0.95] 12.53 [0.79] 7.5 [0.47] 10 [0.63]
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1.8 [549]
2 [1.36] 1.67* [1.13]* 1 [0.68]
8.35 [0.53] 5 [0.32]
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FRAME AND COVER
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RINGS/RISERS
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PERFORMANCE SPECIFICATION
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FILTER CARTRIDGES SHALL BE MEDIA-FILLED, PASSIVE, SIPHON ACTUATED, RADIAL FLOW, AND SELF CLEANING. RADIAL MEDIA DEPTH SHALL BE
7-INCHES. FILTER MEDIA CONTACT TIME SHALL BE AT LEAST 38 SECONDS. SPECIFIC FLOW RATE SHALL BE 2 GPM/SF (MAXIMUM). SPECIFIC FLOW
RATE IS THE MEASURE OF THE FLOW (GPM) DIVIDED BY THE MEDIA SURFACE CONTACT AREA (SF). MEDIA VOLUMETRIC FLOW RATE SHALL BE 6
GPM/CF OF MEDIA (MAXIMUM).
GENERAL NOTES
1. CONTECH TO PROVIDE ALL MATERIALS UNLESS NOTED OTHERWISE.
2. DIMENSIONS MARKED WITH ( ) ARE REFERENCE DIMENSIONS. ACTUAL DIMENSIONS MAY VARY.
3. ALTERNATE DIMENSIONS ARE IN MILLIMETERS [mm] UNLESS NOTED OTHERWISE.
4. FOR FABRICATION DRAWINGS WITH DETAILED STRUCTURE DIMENSIONS AND WEIGHTS, PLEASE CONTACT YOUR CONTECH REPRESENTATIVE.
www.contechES.com
5. STORMFILTER WATER QUALITY STRUCTURE SHALL BE IN ACCORDANCE WITH ALL DESIGN DATA AND INFORMATION CONTAINED IN THIS DRAWING.
CONTRACTOR TO CONFIRM STRUCTURE MEETS REQUIREMENTS OF PROJECT.
OUTLET PIPE
STORMFILTER
CARTRIDGE
FLOW KIT
ELEVATION SECTION A-A
6. STRUCTURE SHALL MEET AASHTO HS20 LOAD RATING, ASSUMING EARTH COVER OF 0' - 5' [1524] AND GROUNDWATER ELEVATION AT, OR BELOW,
THE OUTLET PIPE INVERT ELEVATION. ENGINEER OF RECORD TO CONFIRM ACTUAL GROUNDWATER ELEVATION. CASTINGS SHALL MEET AASHTO
M306 AND BE CAST WITH THE CONTECH LOGO.
INSTALLATION NOTES
A. ANY SUB-BASE, BACKFILL DEPTH, AND/OR ANTI-FLOTATION PROVISIONS ARE SITE-SPECIFIC DESIGN CONSIDERATIONS AND SHALL BE SPECIFIED
BY ENGINEER OF RECORD.
B. CONTRACTOR TO PROVIDE EQUIPMENT WITH SUFFICIENT LIFTING AND REACH CAPACITY TO LIFT AND SET THE STORMFILTER STRUCTURE.
C. CONTRACTOR TO INSTALL JOINT SEALANT BETWEEN ALL SECTIONS AND ASSEMBLE STRUCTURE.
D. CONTRACTOR TO PROVIDE, INSTALL, AND GROUT PIPES. MATCH OUTLET PIPE INVERT WITH OUTLET BAY FLOOR.
E. CONTRACTOR TO TAKE APPROPRIATE MEASURES TO PROTECT CARTRIDGES FROM CONSTRUCTION-RELATED EROSION RUNOFF.
F. CONTRACTOR TO REMOVE THE TRANSFER OPENING COVER WHEN THE SYSTEM IS BROUGHT ONLINE.
SEPARATION WALL
(DIAMETER VARIES)
NOT TO SCALE
PLUGGED
CARTRIDGE TEE
www.ContechES.com
®
WATER QUALITY FLOW RATE (cfs [L/s])
PEAK FLOW RATE (cfs [L/s])
RETURN PERIOD OF PEAK FLOW (yrs)
CARTRIDGE FLOW RATE
CARTRIDGE SIZE (27, 18, LOW DROP (LD))
MEDIA TYPE (PERLITE, ZPG, PSORB)
NUMBER OF CARTRIDGES REQUIRED
FILTER BAY RIM ELEVATION
PIPE DATA: INVERT
INLET PIPE 1
INLET PIPE 2
OUTLET PIPE
NOTES/SPECIAL REQUIREMENTS:
MATERIAL DIAMETER
SFPD0824 (8' x 24')
THIS PRODUCT MAY BE PROTECTED BY ONE OR MORE OF THE FOLLOWING
U.S. PATENTS: 5,322,629; 5,524,576; 5,707,527; 5,985,157; 6,027,639; 6,649,048;
RELATED FOREIGN PATENTS, OR OTHER PATENTS PENDING.
9025 Centre Pointe Dr., Suite 400, West Chester, OH 45069
www.ContechES.com
800-338-1122 513-645-7000513 645 7993 FAX
PEAK DIVERSION STORMFILTER
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 CE 483    PROGRESS MEMORANDUM #1     Fall 2018 
 
Group# 2 Project Name: Port of Portland Basin #7 
Academic Advisor’s Name: Dr. Poor 
Industrial Advisor’s Name: Brian Freeman 
Due Date: 9/21/2018 
 
Our Capstone group so far has done a couple of conference calls with our industrial advisor, 
Brian Freeman. We have completed a team charter summary report for Dr. Poor during the first week 
of school while at the same time we outlined our group expectations and roles for the project. On 
September 10th, we scheduled a site visit with Brian Freeman at Port of Portland headquarters to 
acquire more information for our project. And on September 14th, we had our Group Work Lab 
meeting with Kaity Sullivan.  
 So far, we have learned the basic scope of work for our project. We learned about the 
information sources that are open to us about the project from Brian Freeman. We learned about the 
history of our project as well as the purpose for it. We know what the expectations both Dr. Poor and 
Brian Freeman expect from us. We also have a better understanding about our team's availability 
during the week for meetings and group work sessions.  
 The only people we have contacted so far are Dr. Poor and Brian Freeman. We have used the 
Port of Portland website as well as the Group Work Lab as resources for our project. The challenges 
we face so far for this project are scheduling meeting times for our team, having an unclear path to 
achieve our goals, and gathering more information from Brian Freeman. As of now, we have 
concluded the expectations we have of each other as teammates as well as the basic understanding of 
our project.  
 Our team currently has no individual tasks that need to be completed. As a team, we are 
gathering more information for our project. Together we are creating a schedule for our group work 
sessions for the future with the basic scope of work. The final task to be done before our next meeting 
is to establish all milestones for the project.  
 
 
  Maddy T.  Camille M.  Dylan T.   Brad H.   Aaron M.  
Project 
MGMT  
5  5  5  5  5  
Total  5  5  5  5  5  
 
 
 
Name: Dylan Tran 
 
 
 
 
 CE 483    PROGRESS MEMORANDUM FORMAT     Fall 2018 
 
Group# 2 Project Name: Port of Portland Basin #7 
Academic Advisor’s Name: Dr. Cara Poor 
Industrial Advisor’s Name: Brian Freeman 
Due Date: 10/12/2018 
 
(4%) 1.  ACCOMPLISHMENTS SINCE PREVIOUS MEMORANDUM: 
a) What have you done? 
 
Over the past three weeks, our team has been working diligently and cooperatively to create a 
rough schedule, a draft of our scope of work, conduct detailed research on the background information 
of our project, and many more individualized tasks.  
During the week of September 24, we were able to develop a tentative schedule of the 
upcoming tasks, both personal and as a team, which must be accomplished within the next month in 
order to meet deadlines set forth in the CE483 course. Some of these tasks include cleaning up our 
research, coordinating with Brian Freeman on further direction for the scope of work, finding time to 
meet with Brian Freeman in person, and finalizing our scope of work. Also during that week, we 
focused on reading the Port of Portland Stormwater Master Plan and highlighting specific data that 
would be useful in writing our final report. The highlighted data included topics such as: Jurisdiction, 
Regulations, History, Stakeholder Involvement, Environmental Aspects, Design Constraints, Financial 
status of the Port. We then created a four-page, single spaced document based on our findings which 
will be used as a base for our final report due at the end of the semester. 
During the weeks of Oct. 1st and Oct. 8th, we directed our attention to drafting a scope of work 
in which we could edit based off of comments submitted by our industry and academic advisors. On 
October 5th we had a conference call with Brian Freeman to discuss our SOW draft and any thoughts 
he had on how it could be improved. On September 28th and October 11th we had meetings with our 
academic advisor to discuss the tasks we accomplished, review our drafted scope of work, and to 
dictate further action for the upcoming weeks. 
 
 
 
b) What have you learned? 
Our research has concluded many things about the Port of Portland which we did not know 
previously. Information such as specific permitting, discharge locations, Port regulations and 
sanctions, water quality standards, the history and future of the Port of Portland, current financial status 
of the Port, stakeholder and public involvement, and any environmental impacts the project will have, 
were all discovered and shared during our team meetings. Listed below are the notes taken on major 
points of action according to our background research conducted over the past three weeks: 
• City of Portland and POP own and operate separate permitting 
o because the discharge location is into the Columbia Slough, the Port has a specialized 
permit, the1200-COLS, which has stricter regulations for the quality of water that can 
be discharged at and around the airport. 
• Permit MS4 is through the state but both use it in environmental impact 
• Ponding is the reason for new basin which affects FAA (federal aviation administration) 
o Affects air traffic, wildlife, emergency vehicles, overall safety 
• Design for 10 year storm 
• 44 cartridge filter used to filter chemicals from deicing runoff 
• Maintenance depends on the pumping product  
• Over last 70 years pdx has been expanding but critical portions of drainage structure haven’t 
been changed 
• Each drainage structure built from project to project instead of a whole 
• Not up to code with current standards 
• Pump station helps POP meet current water quality standards 
• Established boundaries of Basin 7 
 
 
 
c)  What persons have you contacted? 
We have been in contact with Brian Freeman (conference call) and Dr. Cara Poor (two in-
person meetings) 
 
 
 
c) What resources have you used? 
Below are the manuals and sites we have used when conducting our research: 
• Port of Portland stormwater master plan 
• National Environmental Policy Act 
• Bureau of Environmental Services (City of Portland) 
• Department of Environmental Quality 
• Portland Water Bureau 
• Port of Portland Finance and Statistics report  
 
 
 
 
 
 
 
e)  What challenges have you faced? 
Over the past few weeks, we have had trouble finding a clear direction in which this project is 
headed. We all feel like we had a lot to get done but we aren’t sure which tasks we should complete in 
succession of one another. We have successfully grown out of the “research and development” phase 
and have proceeded to the evaluation of the actual project design. The problem is, we want to be able 
to plan months in advance instead of just weeks, and the only way that can be accomplished is if we 
know exactly what we should be doing and when the task should be completed. I think that the 
scheduling task will be a big help to us because it will force us to truly look at our work ethic and 
create a realistic and feasible plan for the upcoming year.   
 
 
f)  What have you concluded? 
We have come to realize that the project is very extensive and that in order to produce a quality 
report and viable conclusions, we need to work in harmony with each other as well as our advisors. We 
have also concluded that although the Stormwater Master Plan is a very reliable resource, we should 
utilize the TRC which was provided to us at the Port of Portland office. We were also recommended 
by Dr. Poor to put in more hours so that we can develop further understanding of the project and build 
a solid foundation of information and background research on which we can build off of. 
 
 
(2%) 2.  TASKS TO BE COMPLETED BY INDIVIDUAL MEMBERS DURING THE NEXT 
PERIOD  (To be specified for each member) 
Aaron: Look up economical aspects of the design process & what should our range of cost analysis 
budget be 
Bradley: Finish up any loose ends for stakeholder aspects & history portion of the report background 
Camille: Continue with environmental background regulations/info on deicing specifically  
Dylan: Look into constructability aspects; review construction processes from start to finish  
Madeline: Finish up political jurisdictional and regulatory aspects 
Team: Continue to work on scope of work according to comments received by Dr. Poor and Brian.  
 
 
 
 
(2%) 3.  TABLE OF BILLABLE HOURS SPENT BY EACH GROUP MEMBER PER WEEK 
SINCE THE PREVIOUS PROGRESS MEMORANDUM 
 
Basin #7 Team 
Madeline 
Tuff 
Aaron 
Madden 
Camille 
Morgan 
Dylan 
Tran 
Bradley 
Hayashi 
Project Kick Off 1 1 1 1 1 
Industry/Academic 
Advisor Meetings 3 3 3 3 3 
Team Meetings 5 5 5 5 5 
Scheduling Draft 1.25 1.5 1.75 1.5 1.75 
Background Research 4.5 4 4 4 4 
Scope of Work Draft 3 3.25 3 3.25 3 
Scope of Work (post-
comments) 1.5 1.5 1.75 1.5 1.25 
Progress Memorandum 
Write-ups 1 1 1 3 3 
Total Hours 20.25 20.25 20.5 22.25 22 
 
 
 
 
(1%) 4.  SITE VISIT COMPLETED 
Yes, completed on 9/10/2018 
 
 
 
 
(1%) 5.  NAME OF THE PRIMARY AUTHOR OF THE MEMORANDUM 
 
Name: Bradley Hayashi 
 
 
 
U:admin/EGRsec/Mehmet/CE/483(was481)/BiWeeklyProgressMemorandum_Master 
CE 483   PROGRESS MEMORANDUM FORMAT    Fall 2018 
 
Group# 2 Project Name: Port of Portland Basin #7 
Academic Advisor’s Name: Dr. Cara Poor 
Industrial Advisor’s Name: Brian Freeman 
Due Date: 11/2/2018 
 
(4%)1.  ACCOMPLISHMENTS SINCE PREVIOUS MEMORANDUM: 
a) What have you done? 
Over the past two weeks, we have worked to finalize our scope of work and work toward 
a solid plan for project completion. On October 26, we had an in-depth meeting with Brian 
Freeman on the University of Portland campus to look over our scope of work and plan our next 
steps for the project.  
During several group meetings we discussed a rough draft of our schedule and what 
needs to be completed. We designed a plan for starting our design calculations, determining what 
we need in order to make the appropriate decisions for our design and any alternatives.  
b) What have you learned? 
We have learned more about the research behind the project, as we are finishing up the 
background for our written report. After our meeting with Brian, we were provided more access 
to resources for the project as well as more information involving the plan for the pump station 
to clarify our previous questions. We also have a better understanding for the steps needed for 
our design and the outside information we need to retrieve. 
c)  What persons have you contacted? 
We have been in contact with Brian Freeman (one in-person meeting) and Dr. Cara Poor (one in-
person meeting).  
c) What resources have you used? 
We have been using manuals including the Port of Portland stormwater master plan, Port 
of Portland Finance and Statistics report as well as design drawings sent to us by Brian.  
We have also been using tools such as Microsoft Office and AutoCAD in order to 
develop our schedule and determine our steps for calculation and design.  
e)  What challenges have you faced? 
Currently, our biggest challenge is to determine our schedule for completing the steps 
necessary to evaluate the project. Our group was unsure what the steps for our project were 
going to be and what deadlines we should give ourselves. Due to fall break, we also lost some 
momentum from not having deadlines during the break and the fact that we were not on the 
University of Portland campus.  
Another challenge was opening up a few of the files sent to us by Brian. That set us back 
a little bit in terms of having all the resources needed to get the job done. However, after our last 
in person meeting with him, we were able to clarify this issue.   
f)  What have you concluded? 
After the past two weeks, we have come to an understanding for our expectations of each 
other and what we need to accomplish by the end of the semester. We have also finalized our 
tasks in the scope of work so we have a better understanding our timeline and what needs to be 
accomplished at the end of our project. Now, we have a tentative plan to completing our next 
steps for calculations and evaluating alternatives and designs.  
(2%)2.  TASKS TO BE COMPLETED BY INDIVIDUAL MEMBERS DURING THE NEXT 
PERIOD  (To be specified for each member) 
Aaron: Analyze design approach for project and any alternatives that may be available for 
written report. 
Dylan: Conclude background and introduction in written report and start alternative analysis.  
Bradley: Complete Microsoft Project schedule and lay out the weekly schedule for the written 
report. 
Camille: Finalize last minute research and begin preliminary calculations for design flow based 
on information provided by Port of Portland. 
Madeline: Determine necessary information to begin preliminary design calculations and 
confirm weekly schedule on Microsoft Project.  
Team: Finish writing the written report and complete schedule plan for this semester and next 
semester  
  
(2%)3.  TABLE OF BILLABLE HOURS SPENT BY EACH GROUP MEMBER PER WEEK 
SINCE THE PREVIOUS PROGRESS MEMORANDUM 
 
Basin #7 Team Madeline 
Tuff 
Aaron 
Madden 
Camille 
Morgan 
Dylan Tran Bradley 
Hayashi 
Industry/Academic 
Advisor Meetings 
3 0 3 3 3 
Team Meetings 5 2.5 5 5 5 
Draft Schedule 1.25 1.5 1.25 1.75 3 
Background 
Research 
2 6 2 4 3 
Scope of Work 
(Finalized) 
3.25 1.5 3.0 1.5 1.25 
Progress 
Memorandum 
Write-ups 
3 1 3 1 1 
Total Hours 17.5 12.5 17.0 16.25 16.25 
 
(1%)4.  SITE VISIT COMPLETED 
Yes, completed on 9/10/2018. 
 
(1%)5.  NAME OF THE PRIMARY AUTHOR OF THE MEMORANDUM 
 
Name: Camille Morgan and Madeline Tuff 
 
 
U:admin/EGRsec/Mehmet/CE/483(was481)/BiWeeklyProgressMemorandum_Master 
CE 483  LAST (#4) PROGRESS MEMORANDUM FORMAT   Fall 2018 
 
Group# 2  Project Name: Port of Portland Basin #7 
Academic Advisor’s Name: Dr. Cara Poor 
Industrial Advisor’s Name: Brian Freeman 
Due Date: 11/16/2018 
 
(3%) 1.  ACCOMPLISHMENTS SINCE PREVIOUS MEMORANDUM: 
a)  What have you done? 
 
Over the past two weeks, our group has been working on finalizing the rough draft of our report 
and building an alternatives analysis. We have been conducting research on our alternatives and 
deciding as a group which idea we will recommend. We have also completed our tentative schedule in 
Microsoft Project for next semester including detailed project tasks and deadlines.  
 
We have conducted several group meetings to discuss what we as individuals have 
accomplished and what yet needs to be done. We held a meeting with Dr. Poor on November 9th to 
brainstorm and get approval of our alternatives before we started the analysis.   
 
b)  What have you learned? 
 
We have learned a lot of information about our alternatives that will help us analyze them 
based on numerous factors such as cost, environmental impact, constructability, safety, maintenance, 
and sustainability. We also have a better understanding of the steps we must take to finalize our written 
report.  
 
c)  What persons have you contacted? 
   
We have been in contact with Brian Freeman (via email) and Dr. Cara Poor (via email and one 
in-person meeting). 
 
d)  What resources have you used? 
 
We have been using different manuals such as the Port of Portland stormwater master plan, the 
Port of Portland Finance and Statistics report, the City of Portland Stormwater Management Manual, 
and information and design drawings provided by Brian Freeman. We have also used Dr. Cara Poor as 
a resource to help brainstorm ideas for feasible design alternatives. 
 
Engineering tools that we have used are AutoCAD, Microsoft Excel, and Microsoft Project to 
work towards finishing up our design report. 
  
e)  What challenges have you faced? 
 
As of now, the main challenge we face is to accumulate all the information we have 
individually gathered and assemble it into a finalized presentable report before the due date on 
November 19th. Another challenge we face is picking out the information from our report that we value 
the greatest and using it as the basis for our poster board presentations at the end of the fall semester.  
 
Come the end of the fall semester, we will have a loss of momentum during winter break. As 
most of the team is going away for a lengthy period, we are worried about losing sight of the tasks at 
hand and trying to recover our lost momentum when the spring semester starts in January.   
 
f)  What have you concluded? 
 
After the past two weeks, we have embraced the aspects of the report that are lacking, or 
incomplete and concluded ways to enhance or add the missing elements into our design report. We 
have also concluded our 3 alternatives of Location, the addition of pervious pavement, and the addition 
of an oil and water separator catch basin. We have also incorporated a plan to produce a finalized 
report by November 19th. 
 
 
(2%) 2.  TASKS TO BE COMPLETED BY INDIVIDUAL MEMBERS DURING THE NEXT 
PERIOD (To be specified for each member) 
  
Aaron: Conclude research and analysis on pervious pavement alternative 
Bradley: Help other group members to conclude analysis of alternatives 
Camille: Conclude research and analysis on bioretention system alternative 
Dylan: Help other group members to conclude analysis of alternatives 
Madeline: Conclude research and analysis on location alternative.  
All members: Revise and edit final report document, think about ideas to present during our poster 
board presentation.  
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
(2%) 3.  TABLE OF BILLABLE HOURS SPENT BY EACH GROUP MEMBER PER WEEK 
SINCE THE PREVIOUS PROGRESS MEMORANDUM 
 
Basin #7 Team  
Madeline 
Tuff  
Aaron 
Madden  
Camille 
Morgan  Dylan Tran  
Bradley 
Hayashi  
Industry/Academic Advisor 
Meetings  1  1.5  1.5  1.5  1.5  
Team Meetings  2  2  2  2  2  
Scheduling 1.5  0  2  1  4  
Alternatives Research  1  1.5  1.5  1  1  
Alternatives Analysis  4 4  4  4  2  
Background Research 
(Finalized)  3  1  1.5  3  1  
Finalizing Report 2  2  2  2  3 
Progress Memorandum 
Write-ups  1  3  1  1  1  
Total Hours  15.5  15  15.5  15.5  15.5  
 
 
  
(1%) 4.  SITE VISIT COMPLETED 
 
Yes, completed on September 10, 2018 
 
 
 
 
 
(1%) 5.  GLOBAL ISSUES ADDRESSED 
 
 The Port of Portland strives to provide availability of national and international access through 
trade and travel. They offer a quality of life through passenger air travel and contribute efficient cargo 
through their trade routes. Since the Port’s main trade route is by waterway, it is important to keep the 
surrounding water ways such as the Columbia River as clean as possible. The Columbia River directly 
connects to the Pacific Ocean, therefore, pollutants in the Columbia have a negative global impact on 
the world’s oceans. Pollution of the world’s oceans is of high concern for environmentalists today, 
therefore the Port wants to contribute to keeping all waterways as clean as possible. The goal of the 
Basin 7 pump station project is to help continue to provide positive global aspects for the company and 
to meet the environmental regulations required of the Port of Portland. 
 
 
(1%) 6.  NAME OF THE PRIMARY AUTHOR OF THE MEMORANDUM 
 
Name: Aaron Madden 
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CE 484  PROGRESS MEMORANDUM FORMAT    Spring 2019 
 
Group# 2 Project Name: Pump Station for the Port 
Academic Advisor’s Name: Dr. Poor 
Industrial Advisor’s Name: Brian Freeman 
Due Date: 2/1/2019 
 
(3%) 1.  ACCOMPLISHMENTS SINCE THE LAST MEMORANDUM & PROBLEMS 
ENCOUNTERED 
a)  What have you accomplished? 
We have had a meeting with both our academic and industry advisors in person. We 
have had meetings as a team to go over our schedule for the semester and the work 
we need to get done. We have also scheduled for a tour of current pump stations 
that the Multnomah County Drainage District (MCDD) owns so that we may have an 
idea of what they look like. 
 
b)  What have you learned & what challenges have you faced? 
We have learned more details about the project from our industry advisor and 
another alternative that the Port is trying to implement that is similar to 
bioretention which is what we are doing. We have learned what goes into a pump 
station design thanks to the tour we took. The only challenge we are facing is 
understanding all the information that has been given to use from our industry 
advisor. 
 
c)  What persons have you contacted? 
We have contacted Brian Freeman, Dr. Poor, and Bill Owen who is the engineer that 
gave us a tour of the Multnomah County Drainage District’s pump stations. 
 
d)  What resources have you used? 
We have used the Port’s stormwater master plan, design standards manual, the City 
of Portland’s stormwater management manual, and SSA. 
 
e)  What have you concluded? 
After the past couple of weeks, we have concluded that finding the peak hour flow is 
the biggest priority for our design. Once found, we will be able to begin the rest of 
the calculations needed for the design of our pump station. A lot of time will be 
needed to complete each task we have set for the semester, so time management will 
be very important. 
January 16, 2019 
(2%) 2.  COMPARE YOUR PROGRESS WITH YOUR GANTT CHART PREPARED IN 
CE 483 FALL 2017 
 As of now we are a week behind of our schedule due to the hydraulic calculations. 
Fortunately, when making our schedule, we accounted for setbacks so it should not 
affect our project completion as a whole.  
 
 
 
 
(2%) 3.  TASKS TO BE COMPLETED BY INDIVIDUAL MEMBERS DURING THE 
NEXT PERIOD (TO BE SPECIFIED FOR EACH MEMBER) 
Madeline Tuff: Determine peak hour flow 
Camille Morgan: Determine peak hour flow 
Brad Hayashi: Re-work scheduling for the semester 
Dylan Tran: Research surface wetland alternative 
Aaron Madden: Research stormwater model user guide 
 
 
 
(2%) 4.  SUMMARY OF THE TIME SPENT BY INDIVIDUAL MEMBERS SINCE 
PREVIOUS MEMORANDUM (TABLE OF BILLABLE HOURS) 
Basin #7 Team Madeline 
Tuff 
Camille 
Morgan 
Bradley 
Hayashi 
Dylan Tran Aaron Madden 
Industry/Academic 
Advisor meeting 
2 2 1.5 2 2 
Team Meeting 2 2 2 2 2 
MCDD Tour 2 2 2 1.5 0 
Total Hours 6 6 5.5 5.5 4 
 
 
(1%) 5.  NAME OF THE PRIMARY AUTHOR OF MEMORANDUM 
Name: Dylan Tran 
 
 
January 16, 2019 
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CE 484 PROGRESS MEMORANDUM FORMAT    Spring 2019 
 
Group# 2 Project Name: Pump Station for the Port 
Academic Advisor’s Name: Dr. Poor 
Industrial Advisor’s Name: Brian Freeman 
Due Date: 2/15/2019 
 
(3%)1.  ACCOMPLISHMENTS SINCE THE LAST MEMORANDUM & PROBLEMS 
ENCOUNTERED 
a)  What have you accomplished? 
Since our last memo, our group was able to produce a data report from the 
Storm and Sanitary Analysis (SSA) model for Basin 7, format appropriate 
hydraulic calculations for the stormwater runoff based on that report and 
coordinate next steps as a group. We also had the opportunity to tour multiple 
pump stations thanks to Bill Owen and Josh McNamee from the Multnomah 
County Drainage District (MCDD). In addition, we were able to meet with both 
our academic and industry advisors to clear up any questions we had during 
our work weeks. Brian Freeman, our industry advisor, also introduced us to 
Keri Gesner, another professional at the Port of Portland who can help us with 
any specific stormwater modeling questions we may have during the life of the 
project. 
b)  What have you learned & what challenges have you faced? 
The tour was very beneficial to our overall understanding pump stations and 
gave us insight to the practical functions of various types of pumps. Bill and 
Josh also shared their personal experiences with stormwater and gave us 
helpful engineering tips for designing pump stations. They also provided us 
with a couple of sheets which will prove to be useful when we start to ramp up 
our work in AutoCAD design.  
The biggest challenge for us thus far is our group’s time management. Our 
schedules do not align very well so it has been difficult for us to set up a 
consistent time for us to meet and accomplish work. Although it is still early in 
the project, we would like to establish a suitable time for us to meet weekly, 
which accommodates all our schedules. We also had some frustration with the 
SSA model throughout the week, but the issue was recently resolved.  
 
c)  What persons have you contacted? 
We have contacted our industry contacts Brian Freeman and Keri Gesner, our 
academic advisor Dr. Poor, and our tour guides from the MCDD, Bill Owen and 
Josh McNamee.  
 
d)  What resources have you used? 
We have used the Port’s stormwater master plan, design standards manual, 
the City of Portland’s stormwater management manual, and SSA. 
 
e)  What have you concluded? 
In order to get back on track, we focused our efforts on the SSA modeling and 
the determination of the peak flow rate for the site. Because we are starting 
other important calculations in the upcoming weeks, we have concluded that 
our priority is producing quality work in a time efficient manner. We have also 
decided to split up the work in order to cover more of the project in a shorter 
amount of time. We will reconvene weekly to check each other’s progress and 
quality of work. 
January 16, 2019 
(2%)2.  COMPARE YOUR PROGRESS WITH YOUR GANTT CHART PREPARED 
IN CE 483 FALL 2017 
 
We are currently two weeks behind our projected schedule. We should have 
completed our Pump Sizing and Configuration Assessment and becompleting 
out Water Quality Analysis. Unfortunately, setbacks in the SSA modeling and 
other areas of the project have pushed us behind schedule.  
Please see attached gantt chart for what we plan to accomplish in the 
upcoming weeks 
 
  
(2%)3.  TASKS TO BE COMPLETED BY INDIVIDUAL MEMBERS DURING THE 
NEXT PERIOD (TO BE SPECIFIED FOR EACH MEMBER) 
Madeline Tuff: Create Pump Curve 
Camille Morgan: Create design matrix for passive and active systems 
Brad Hayashi: Develop trunkline alignment and size 
Dylan Tran: Review Permitting for basin 7 
Aaron Madden: Determine pump location and sizing 
 
 
(2%)4.  SUMMARY OF THE TIME SPENT BY INDIVIDUAL MEMBERS SINCE 
PREVIOUS MEMORANDUM (TABLE OF BILLABLE HOURS) 
Basin #7 
Team 
Madeline 
Tuff 
Camille 
Morgan 
Bradley 
Hayashi 
Dylan Tran Aaron 
Madden 
Industry/Aca
demic 
Advisor 
meeting 
2 2 2 2 2 
Team 
Meeting 
2.5 2.5 2.5 2.5 2.5 
MCDD Tour 2 2 2 1.5 0 
Total Hours 6.5 6.5 6.5 6 4.5 
 
 
(1%)5.  NAME OF THE PRIMARY AUTHOR OF MEMORANDUM 
Name: Bradley Hayashi 
  
January 16, 2019 
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CE 484 PROGRESS MEMORANDUM FORMAT    Spring 2019 
 
Group# 2 Project Name: Pump Station for the Port 
Academic Advisor’s Name: Dr. Poor 
Industrial Advisor’s Name: Brian Freeman 
Due Date: 3/15/2019 
 
(3%)1.  ACCOMPLISHMENTS SINCE THE LAST MEMORANDUM & PROBLEMS 
ENCOUNTERED 
a)  What have you accomplished? 
Since our last memo, our group has started working toward the design element 
of our project. We have the necessary equations and information required to 
start calculations for our pipes and sizing of the pumps. We have been looking 
into parallel vs. series pumps, as well as active vs. passive systems. We also 
started working on our ethics panel assignment, brain storming ideas and 
splitting up tasks in order to prepare adequately.  
b)  What have you learned & what challenges have you faced?  
The biggest challenge for us thus far is our group’s time management and 
keeping on track with our scheduled plan for accomplishing tasks. We have 
had multiple setbacks this semester due to various files needed for carrying out 
calculations. We have received many files from our industry advisor, Brian, 
which has been very helpful, but also it has been difficult to open some of the 
files using school computers. We are currently hoping to receive access to 
survey data soon to finish up some of our calculations and begin the design 
process.  
c)  What persons have you contacted? 
We have contacted our industry contacts Brian Freeman and Keri Gesner, and 
our academic advisor Dr. Poor.  
d)  What resources have you used? 
We have used the Port’s stormwater master plan, design standards manual, 
the City of Portland’s stormwater management manual, and PumpFLO. 
e)  What have you concluded? 
In order to get back on track, we focused our efforts on the PumpFLO and have 
a good idea of our pipe sizing. We have decided to split up the ethics 
assignment work in order to prepare for the panel with the few weeks we have 
left. We will reconvene the next week to discuss what we have researched and 
combine our data in order to have a well thought out panel.  
 
(2%)2.  COMPARE YOUR PROGRESS WITH YOUR GANTT CHART PREPARED 
IN CE 483 FALL 2017 
Due to spring break and previous set-backs, we are a bit behind in our 
projected schedule. While we have not started drawings, we have a good idea of 
the preliminary sizes for our pipes and pumps. Our gantt chart also did not 
estimate the time we would need in preparing for the ethics panel, which we 
will also have to focus on in the next week. We plan to put in a few more hours 
in the upcoming weeks so we can get back on schedule. 
Please see attached gantt chart for what we have completed and what we plan 
to accomplish. 
 
(2%)3.  TASKS TO BE COMPLETED BY INDIVIDUAL MEMBERS DURING THE 
NEXT PERIOD (TO BE SPECIFIED FOR EACH MEMBER) 
Madeline Tuff: determine who/what is affected for ethics panel and key values 
of conflicts, work on PumpFLO and trunkline, practice ethics panel 
Camille Morgan: determine who/what is affected for ethics panel and key 
values of conflicts, continue pipe calculations, practice ethics panel 
Brad Hayashi: Begin preliminary drawings, practice ethics panel 
Dylan Tran: determine alternatives to ethical issue and analyze using ASCE 
codes, practice ethics panel 
Aaron Madden: determine alternatives to ethical issue and analyze using ASCE 
codes, practice ethics panel 
 
 
 (2%)4.  SUMMARY OF THE TIME SPENT BY INDIVIDUAL MEMBERS SINCE 
PREVIOUS MEMORANDUM (TABLE OF BILLABLE HOURS) 
Basin #7 
Team 
Madeline 
Tuff 
Camille 
Morgan 
Bradley 
Hayashi 
Dylan Tran Aaron 
Madden 
Industry/Aca
demic 
Advisor 
meeting 
1 1 1 1 1 
Team 
Meeting 
4 3 1 2 2 
Total Hours 5 4 2 3 3 
 
 
(1%)5.  NAME OF THE PRIMARY AUTHOR OF MEMORANDUM 
Name: Camille Morgan and Madeline Tuff 
 
January 16, 2019 
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CE 484  PROGRESS MEMORANDUM FORMAT    Spring 2019 
 
Group# 2  Project Name: Pump Station For the Port of Portland 
Academic Advisor’s Name: Dr. Poor 
Industrial Advisor’s Name: Brian Freeman 
Due Date: 4/5/2019 
 
(3%) 1.  ACCOMPLISHMENTS SINCE THE LAST MEMORANDUM & PROBLEMS 
ENCOUNTERED 
a) What have you accomplished? 
 
Since the previous memo, our group has made progress in the design of the 
pump station. We have finalized our flow, enabling us to complete the design 
for our pump including the pump curve and pipe sizing. We have determined 
to use ductile iron for the outlet pipe and High-Density polyethylene (HDPE) 
for the inflow pipe. We have started progress on the design of the wet well and 
the trunk line. We are also working on editing the report from the fall 
semester and incorporating the new requirements for the rough draft due 
soon.  
 
 
b)  What have you learned & what challenges have you faced? 
 
The biggest challenge for us has been managing the time our group spends on 
the progress of our design and report, with the time needed for other school 
work, studying for the FE exam, jobs, etc. It has also been a struggle to figure 
out how to use the SAA model with the provided data from Brian, but we are 
managing. We have learned what is required of us to move on in the project 
and set goals for completion.  
 
 
 
c)  What persons have you contacted? 
 
We have been in contact with Brian Freeman, our industry advisor, and Dr. 
Poor, our faculty advisor. 
 
 
 
b) What resources have you used? 
 
We have used the Ports design standards manual, the stormwater master 
plan, SAA modeling program in Autodesk 
 
 
e)  What have you concluded? 
 
We have concluded the necessary requirements of us to complete the project 
and have split up our efforts for completing the rest of the design work, 
creating sheets in excel, and finalizing our report.  
 
January 16, 2019 
 
(2%) 2.  COMPARE YOUR PROGRESS WITH YOUR GANTT CHART PREPARED IN 
CE 483 FALL 2018 
 
Due to setbacks and time management issues, we are a little behind our 
previous schedule. With our original schedule, we were a bit ambitious with 
our time allotted to specific portions of project completion. However, these 
ambitions have allowed room to adjust for delivery dates the schedule. We are 
on track to completing our project by the required due date this April.  
 
 
 
 
 
(2%) 3.  TASKS TO BE COMPLETED BY INDIVIDUAL MEMBERS DURING THE 
NEXT PERIOD  (TO BE SPECIFIED FOR EACH MEMBER) 
 
Madeline Tuff: continue to work on finalizing the report and incorporating 
sections involving pump design and pipe sizing. 
 
Camille Morgan: continue to work on finalizing the report and incorporating 
sections involving pump design and pipe sizing. Also work on research 
involving the bioretention system. 
 
Brad Hayashi: continue drawings, work on finalizing trunk line design, work 
on finalizing report 
 
 Dylan Tran: continue drawings in AutoCAD, work on finalizing report 
  
 Aaron Madden: work on finalizing wet well design, work on finalizing report 
  
 
(2%) 4.  SUMMARY OF THE TIME SPENT BY INDIVIDUAL MEMBERS SINCE 
PREVIOUS MEMORANDUM (TABLE OF BILLABLE HOURS) 
 
Basin #7 Team Madeline 
Tuff 
Camille 
Morgan 
Bradley 
Hayashi 
Dylan 
Tran 
Aaron 
Madden 
Industry/academic 
advisor meeting 
1 1 1 1 1 
Team meetings 4 4 3 3 3 
Project work  7 7 4 3 3 
Total Hours 12 12 8 7 7 
 
 
 
 
 
 
 
(1%) 5.  NAME OF THE PRIMARY AUTHOR OF MEMORANDUM 
 
Name: Aaron Madden 
 
 
 
January 16, 2019 
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0 Port of Portland Basin 7 8.8m? Aug 27, 2018 Apr 26, 2019
1 Project Management & 
Coordination
8.8m Aug 27, 2018 Apr 26, 2019
2 Kick-off Mtg 2 days Aug 27, 2018 Aug 28, 2018
3 Academic and Industry Advisory 
Mtgs
8.8m Aug 27, 2018 Apr 26, 2019
4 Design Team Mtgs 8.8m Aug 27, 2018 Apr 26, 2019
5 Data Management 3.8m Aug 27, 2018 Dec 7, 2018
6 Data and Information Gathering 2.8 months Aug 27, 2018 Nov 12, 2018
7 Draft Project File List 1 week Nov 12, 2018 Nov 19, 2018 6
8 Revise Project File List and 
Incorporate Comments
3 weeks Nov 19, 2018 Dec 7, 2018 7
9 Submit Final Project File List 1 day Dec 7, 2018 Dec 7, 2018 7; 8
10 Preliminary Design 3m Aug 27, 2018 Nov 19, 2018
11 Design Standards Assessment 3 weeks Aug 27, 2018 Sep 16, 2018 6
12 Develop Design Constraints 3.2 weeks Sep 17, 2018 Oct 8, 2018 6
13 Develop Design Alternatives 2.2m Sep 10, 2018 Nov 11, 2018 6; 11; 12
14 Design Criteria Matrix Analysis 1 week Nov 12, 2018 Nov 18, 2018 13; 15
15 Critique Design Alternatives 1.2 weeks Nov 5, 2018 Nov 12, 2018
16 Submit Chosen Design 1 day Nov 19, 2018 Nov 19, 2018 11; 12; 13; 14
17 Proof of Design Concept 4 months ? Jan 7, 2019 Apr 26, 2019
18 Hydrology Calculations 2 weeks Jan 7, 2019 Jan 18, 2019
19 Develop Peak Hour Flow Rate 2 weeks Jan 7, 2019 Jan 18, 2019
20 Calculate Drainage Area 2 weeks Jan 7, 2019 Jan 18, 2019
21 Develop Projected Flow Rates 2 weeks Jan 7, 2019 Jan 18, 2019
22 Find Capacity of Pump Station 
and Discharge Location
2 weeks Jan 7, 2019 Jan 18, 2019
23 Pump Sizing and Configuration 
Assessment
1.2 months Jan 15, 2019 Feb 15, 2019 18
24 Develop Pump Size in 
Accordance with Calculations
2.6 weeks Jan 15, 2019 Jan 31, 2019
25 Determine Pipe Sizing and Length 
of Discharge Line
2.6 weeks Jan 15, 2019 Jan 31, 2019
26 Determine Pump Location and 
Dimensions
3.6 weeks Jan 15, 2019 Feb 7, 2019 24; 25
27 Determine Plan for Staging and 
Installation
1.2 months Jan 15, 2019 Feb 15, 2019 24; 25; 26
28 Water Quality Analysis 3.2 weeks Feb 1, 2019 Feb 22, 2019 16
29 Review NPDES Permits 3.2 weeks Feb 1, 2019 Feb 22, 2019
30 Design Matrix for Active and 
Passive Systems
2.6 weeks Feb 6, 2019 Feb 22, 2019
31 Detail Sheets 3.2 weeks Feb 22, 2019 Mar 15, 2019
32 Prepare Typical Section Sheets 3.2 weeks Feb 22, 2019 Mar 15, 2019 18; 23; 28
33 Develop Recommended Layout 
for Internal Structures
3.2 weeks Feb 22, 2019 Mar 15, 2019 18; 23; 28
# Traits Title Expected 
Duration
Actual Start Expected End Predecessors
Port of Portland Basin 7
Project Management & Coordination
Kick-off Mtg
Academic and Industry Advisory Mtgs
Design Team Mtgs
Data Management
Data and Information Gathering
Draft Project File List
Revise Project File List and Incorporate Comments
Submit Final Project File List
Preliminary Design
Design Standards Assessment
Develop Design Constraints
Develop Design Alternatives
Design Criteria Matrix Analysis
Critique Design Alternatives
Submit Chosen Design
Proof of Design Concept
Hydrology Calculations
Develop Peak Hour Flow Rate
Calculate Drainage Area
Develop Projected Flow Rates
Find Capacity of Pump Station and Discharge Location
Pump Sizing and Configuration Assessment
Develop Pump Size in Accordance with Calculations
Determine Pipe Sizing and Length of Discharge Line
Determine Pump Location and Dimensions
Determine Plan for Staging and Installation
Water Quality Analysis
Review NPDES Permits
Design Matrix for Active and Passive Systems
Detail Sheets
Prepare Typical Section Sheets 
Develop Recommended Layout for Internal Structures
Q2 / 2018 Q3 / 2018 Q4 / 2018 Q1 / 2019 Q2 / 2019
5 6 7 8 9 10 11 12 1 2 3 4 5
34 QA/QC 1m Mar 15, 2019 Apr 12, 2019
35 Submit to Port of Portland for 
Review of 50%
2.2 weeks Mar 1, 2019 Mar 15, 2019
36 Incorporate Port of Portland 
Comments
2.2 weeks Mar 15, 2019 Mar 29, 2019 35
37 Submit to Port of Portland for 
Review of 90%
2.2 weeks Mar 29, 2019 Apr 12, 2019 36
38 Incorporate Port of Portland 
Comments
1 week April 5, 2019 Apr 12, 2019 37
39 Submit Design Draft 1.2 weeks Apr 12, 2019 Apr 19, 2019 34; 38
40 Revise Design and Incorporate 
Comments
1 week Apr 19, 2019 Apr 25, 2019 39
41 Submit Final Design 1 day ? Apr 26, 2019 Apr 26, 2019 40
42 Technical Report 8.8m? Aug 27, 2018 Apr 26, 2019
43 Phase 1 3.8m Aug 27, 2018 Dec 7, 2018
44 Background Research and 
Assessment
1.2 months Aug 27, 2018 Sep 27, 2018
45 Develop Scope of Work 2.5 months Aug 27, 2018 Nov 2, 2018
46 Design Approach and Alternatives 3.4 weeks Sep 27, 2018 Oct 19, 2018 44
47 Compile Appendices 3.2 weeks Oct 5, 2018 Oct 26, 2018 44
48 QA/QC 3.4 weeks Oct 26, 2018 Nov 19, 2018 44; 45; 46; 47
49 Submit Report to Industry Advisor 1.2 weeks Nov 19, 2018 Nov 26, 2018 48
50 Incorporate Comments 1.8 weeks Nov 26, 2018 Dec 6, 2018 49
51 Submit Draft Technical Report 1.2 weeks Nov 19, 2018 Nov 26, 2018 48
52 Incorporate Comments 1.8 weeks Nov 26, 2018 Dec 6, 2018 51
53 Submit Final Technical Report 1 day Dec 7, 2018 Dec 7, 2018 50
54 Phase 2 4 months ? Jan 7, 2019 Apr 26, 2019
55 Incorporate Design Approach 1 month Feb 1, 2019 Feb 28, 2019
56 Incorporate Chosen Design 
Analysis
2m Feb 1, 2019 Mar 31, 2019
57 Update Calculations 3.2 weeks Feb 1, 2019 Feb 22, 2019
58 Update Appendices 3 months Jan 7, 2019 Mar 31, 2019
59 Finalize File List 1 week Mar 31, 2019 April 5, 2019 55; 56; 57; 58
60 QA/QC 1 week April 6, 2019 Apr 12, 2019 59
61 Submit Report to Industry Advisor 1.2 weeks Apr 12, 2019 Apr 19, 2019 60
62 Incorporate Comments 1 week Apr 19, 2019 Apr 25, 2019 61
63 Submit Draft Technical Report 1.2 weeks Apr 12, 2019 Apr 19, 2019 60
64 Incorporate Comments 1 week Apr 19, 2019 Apr 25, 2019 63
65 Submit Final Technical Report 1 day ? Apr 26, 2019 64
66 Presentations 5m Nov 30, 2018 Apr 19, 2019
67 Phase 1 1.2 weeks Nov 30, 2018 Dec 7, 2018
68 Oral Presentation 1 day Nov 30, 2018 Nov 30, 2018
69 Poster Presentation 1 day Dec 7, 2018 Dec 7, 2018
70 Phase 2 0 days Apr 19, 2019 Apr 19, 2019
71 Oral Presentation 0 days Apr 19, 2019 Apr 19, 2019
QA/QC
Submit to Port of Portland for Review of 50%
Incorporate Port of Portland Comments
Submit to Port of Portland for Review of 90%
Incorporate Port of Portland Comments
Submit Design Draft
Revise Design and Incorporate Comments
Submit Final Design
Technical Report
Phase 1
Background Research and Assessment
Develop Scope of Work
Design Approach and Alternatives
Compile Appendices
QA/QC
Submit Report to Industry Advisor
Incorporate Comments 
Submit Draft Technical Report
Incorporate Comments
Submit Final Technical Report
Phase 2
Incorporate Design Approach
Incorporate Chosen Design Analysis
Update Calculations
Update Appendices
Finalize File List
QA/QC
Submit Report to Industry Advisor
Incorporate Comments
Submit Draft Technical Report
Incorporate Comments
Submit Final Technical Report
Presentations
Phase 1
Oral Presentation
Poster Presentation
Phase 2
Oral Presentation
